Osteoporosis and periodontitis are the diseases that affect a large number of men and women worldwide with incidence increasing with advancing age. Both these diseases present bone loss as a common hallmark. Periodontitis has long been defined as an infection mediated destruction of the alveolar bone and soft tissue attachment to the tooth, responsible for most tooth loss in adult populations. Systemic loss of bone density in osteoporosis including that of the oral cavity may provide a host system that is increasingly susceptible to infectious destruction of periodontal tissue. Understanding the association between these common diseases and the mechanisms underlying these associations will aid health professionals to provide improved means to prevent, diagnose and treat these very common diseases. The paper reviews the current evidence on the association between periodontal disease and osteoporosis.
INTRODUCTION
Osteoporosis is a skeletal disease characterized by reduction in bone mass and micro architectural changes in the bone, which leads to an increased bone fragility and an increased risk of fracture [1] . Osteoporosis results from an imbalance between the rate of bone formation and resorption that leads to loss of bone mineral mass. Loss of the mineral component of the bone leads to a greater tendency of the bone to be broken. The consequences of fracture in elderly people include an increased risk of death, long-term nursing home care or permanent limitations in mobility and performance of daily living activities. Many of the risk factors for osteoporosis are environmental and therefore, are preventable. Established risk factors include older age; female gender; post menopause; Caucasian or Asian race; a low body mass index; cigarette use; alcoholism; inadequate calcium and vitamin D intakes; physical inactivity; taking medications such as glucocorticoids and anticonvulsants; and anorexia nervosa [2, 3] . Although osteoporosis and osteopenia can affect people of all ages, they occur most often in middle aged and elderly people [4] .Osteoporosis is categorized into primary or secondary. Primary osteoporosis is associated with increased age and/or decreased sex hormones. Secondary osteoporosis implies an underlying cause such as usage of glucocorticoids, systemic diseases affecting bone turnover, or low calcium intake [5, 6] . Periodontal disease is a chronic destructive disease that may occur in adults, young people and children. Periodontal pathogens which are found in the dental biofilm result in inflammation of the gingiva which is called gingivitis. When periodontal tissue destruction and alveolar bone loss happen, it is called periodontitis [7, 8] .Periodontal disease and periodontal pathogen have been linked to several systemic diseases [9] . There are many factors mentioned as periodontal risk factors such as gender, [7] tobacco use, diabetes and nutrition [10] , body mass index [BMI] [11] , socioeconomic status and access to dental care [12] . By the way, it seems that some systemic conditions such as cardiovascular disease, diabetes mellitus, preterm birth, osteoporosis, respiratory disease and systemic infections are related to the periodontal status [13] [14] [15] [16] [17] [18] [19] [20] . Recently, some studies have reported an association between osteoporosis and bone loss in periodontal diseases. Discussions about the association between these two bonedamaging diseases began in 1960. [21] Since both osteoporosis and periodontal diseases are bone destructive diseases, it has been hypothesized that osteoporosis could be a risk factor for the progression of periodontal disease. But some of the literature concluded that osteoporosis in human organs has no effect on the maxilla and mandible density. Clinical features associated with osteoporotic fractures include increased morbidity (pain, physical impairment, decreased quality of life), increased risk for new fractures (even within short-term) and increased mortality. thereafter. This decline in bone mass is accelerated with the onset of menopause, and oral symptoms are also found in addition to the systemic manifestations of menopause. An increased incidence is observed of oral discomfort, including pain, a burning sensation, dryness, and altered taste perception, as well as a debated rise in the prevalence of periodontal disease.
DISCUSSION
Basically, interpretation of results from these studies is complicated by the variety of methods used to assess osteoporosis and periodontitis, as well as varying definitions of outcomes of interest. If osteoporosis is a predisposing factor for periodontal tissue destruction, then arelationship should exist between measures of systemic bone mineral density and periodontal tissue destruction.However, previous studies have failed to establish a strong relationship.
Possible explanations for this could be lack of precise methods for assessment of bone density and confounding of the result by other factors such as age, gender, smoking, remaining nature teeth, hor-mone intake, exercise of jaw bone, and most importantly the host susceptibility to dental plaque and oral hygiene status. Moreover, the cross-sectional studies have their own limitations, since little information is available about the pattern of disease progression during the short period of the study, nevertheless, most osteoporosis and periodontal disease progress in a chronic pattern.
Although findings of these studies regarding the association between osteoporosis and periodontal disease are still controversial, with Increases in the number of aged patients in Taiwan society, the dialogue among medical and dental professional in this field provides a unique viewpoint in achieving and maintaining patients'optimal health. Clearer understanding of this relation-ship may aid health care providers in their efforts to detect and prevent osteoporosis and periodontal disease. (27) . were edentulous. The dentate subjects, mean alveolar bone height was significantly correlated with spinal BMD, MCT, age and years since menopause. However, lumbar BMD and MCT were not found to significantly correlated with alveolar bone height. The fact that no association was detected, may be due to the selection of subjects, given their relatively young age (46-55 years) when prevalence of osteoporosis may be low , limiting the association that may be observed. (31, 32) were unable to show a significant relationship between alveolar bone loss and bone density of hand using metacarpal bone index. However, rapidity (a measure of alveolar bone loss divided by age) was found to be associated with metacarpal bone index in females but not males, potentially suggesting some role of osteoporosis in loss of oral bone by gender and with ageing.
POTENTIAL MECHANISM OF ASSOCIATION

Ward and Manson (1973)
In a cross sectional study of mandibular bone density by Kribs P .J 1990(33), in osteoporotic women, tooth loss and edentulism were found to be significantly more common in osteoporotic group. On average, osteoporotic women had lost 6.9 mandibular teeth compared to 4.5 teeth in women with normal bone density .
Taguchi et al (1995) (34) have studied the relation between tooth loss and oral bone density , the first study included 269 subjects, 99 men and 170 women aged, 3-88 years. No relationship was seen between mandibular cortical width and tooth loss in males, however, in female subjects, a decrease in mandibular cortical bone width was positively correlated with tooth loss. The association was most apparent in women past their 7th decade of life .In a cross sectional study of 64 women aged, 50-70 years, tooth loss was found to be highly correlated with prevalence of spinal fracture. Alater study reported a positive relationship between loss of posterior teeth and alveolar and spinal bone density , however, no association was found between number of anterior teeth and density of the spine or oral cavity .
LITERATURE REVIEW
The clinical importance of systemic bone loss as a risk factor to alveolar bone loss and tooth loss requires to be studied extensively. Mor e-over, osteoporosis and periodontal diseases could be related because they share common etiological agents, which could affect or mod-ulate their natural history and should be looked into [35] .The following section will re-view 17 Studies on the association between periodontal disease and osteoporosis.
Kribbs et al. [36] were the first to address the association between periodontal disease and osteoporosis. They compared the mandibular bone mass of 85 osteoporotic women and 27 normal women and reported the osteoporotic group had less mandibular bone mass and den-sity Von Wowern et al. [47] assessed 112 women with osteoporotic fractures and found greater amounts of loss of attachment in osteoporotic women with a mean age of 68 [OR: 2.7 (95% CI:
Tezal et al. [48] , in a study assessed 70 post-menopausal Caucasian women's skeletal sys-temic BMD by DXA and reported that the mean alveolar bone level significantly corre-lated with systemic BMD and a correlation between clinical attachment levels and BMD was found (OR: 2.89).
Payne [49] evaluated 58 menopause periodon-tal patients which were in maintenance pro-gram. Osteoporotic signs consisted of thoracic spine fracture and periodontal disease signs were the number of teeth present, man-dibular cortical width and alveolar bone re-sorption. According to thes study results, they concluded that the mean alveolar bone level significantly correlated with systemic BMD (OR: 2.10).
Grodstein et al. [52] examined the risk of tooth loss in relation to hormone use in a prospective study of 42,171 post-menopausal women and reported the risk of tooth loss was lower in women who currently used hormones [OR: 1.35 (95% CI: 1.14-1.59)].
According to the above validation criteria, the level of evidence of the articles we reviewed regarding the association of periodontal dis-ease and osteoporosis resulted in 3 prospective and 14 cross-sectional studies, is placed in the Clinically Well Documented (CWD) category.
